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respective colors and corrects the levels (values in the 
case of a digital signal) of the respective chrominance 
signals RR, RG and RB in the reproduction circuit 1. 



PROBLEM TO BE SOLVED: To adjust color development COPYRIGHT: (C)1998,JPO 
characteristics of respective display devices to a 
prescribed reference by providing a reference 
chrominance' signal generation circuit of respective, 
colors, a light-receiving sensor and. a component ratio * 
operation circuit of chrominance signals for respective 
light beams and operating correction amounts for 
respective colors. 
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SOLUTION: A part shown by a broken line in a drawing is 
a device to be adjusted. A reproduction circuit 1 
reproduces red. green and blue chrominance signals VR, 
VG and VB from input picture data Vi, and a color liquid 
crystal panel 2 develops colors. At the time of 
adjustment, pixels 2a-2c in the panel emit lights in 
accordance with reference chrominance signals RR. RG 
and RB generated by a reference chrominance signal 
generation circuit 3. The emitted light is received by a 
light-receiving sensor 4 which appropriately shields 
external light and light reception- signals SR, SG and SB 
are inputted to a component ratio operation circuit 5. A 
correction amount operation circuit 6 inputs the output 
of the component ratio operation circuit 5 and of the 
reference chrominance signal generation circuit 3, 
operates the correction amounts HR. HG and HB for the 
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Claim(s)] 

•Claim 1] The regenerative circuit which reproduces a chrominance signal from image data, and the color display section which 
displays this chrominance signal on a pixel unit, The reference color signal for every color is given to at least three specific pixel; 
of said color display circles. Or the reference signal generating circuit which gives the reference color signal for every color to 
one specific pixel with time difference, The photo sensor which changes each light from this specific pixel into an electrical 
signal, and the component ratio arithmetic circuit which calculates the component ratio of the chrominance signal for every light, 
Color correction equipment characterized by amending the chrominance signal which is equipped with the amount arithmetic 
circuit of amendments which calculates the amount of amendments for every color according to the difference of the component 
ratio calculated in the component ratio arithmetic circuit, and the component ratio of said chrominance signal, and is given to 
said color display section using the amount of amendments for said every color, and said reference color signal. 
[Claim 2] The regenerative circuit which reproduces a chrominance signal from image data, and the color display section which 
displays this chrominance signal on a pixel unit, The reference color signal for every color incorporated into at least three 
specific pixels of said color display circles with said Image data is given. Or the reference signal generating circuit which gives 
the reference color signal for every color to one specific pixel with time difference. The photo sensor which changes each light 
from this specific pixel into an electrical signal, and the component ratio arithmetic circuit which calculates the component ratio c 
the chrominance signal for every light. Color correction equipment characterized by amending the chrominance signal which is 
equipped with the amount arithmetic circuit of amendments which calculates the amount of amendments for every color 
according to the difference of the component ratio calculated in the component ratio arithmetic circuit, and the component ratio 
of said chrominance signal, and is given to said color display section using the amount of amendments for said every color, and 
said reference color signal. 
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• [Detailed Description of the Invention] 
; [0001] 

^ [Field of the Invention] About color correction equipment, especially this invention is used for displays, such as a television set 
and a personal computer display, and relates to suitable color correction equipment. 
[0002] 

[Description of the Prior Art] If ****** is not produced and each one of visual sense characteristics are disregarded, unless the 
color print using a paper medium generally has the inattention on the handling of being exposed to direct sunlight for a long 
period of time etc. Although it could complain of the same sense of color as a designer to people of the distribution place, for 
example, was the best for the goods pamphlet etc., the original edition needed to be printed and distributed one by one, and th. 
fault of being inferior also to about [ that cost starts printing and transport ] and real time nature was pointed out. 
[0003] On the other hand if the goods pamphlet etc. is put up for the "homepage" on the WWW (World Wide. Web) server 
connected to the Internet If an automatic access (it is also called automatic patrol) tool is used in being able to peruse domestic 
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lub^uZ !r ri Wh6re E Jr* he W ° r,d ] fr ° m ^ C ° St ° f Printing ° r trans P° rt not starti "9 * aH for example The 

^CiSXST can ° be read into real time> and il is Just 9 ° ing to be ~ ^ ™ ch as ^ re p adve L ng 

[0004] 

point is the same even when distributing storages, such as CD-ROM and FD 9 as a picture. This 

S differed *" TT° *"* °' * " 3 permissible level >" 9-era. (since it is recognized as failure when 

H 6rP0r J ° ann0t ^ diSregarded for the dis P'^ <* Ihe drawing which needs a very strict color 
™ doe, 3 g °° dS t Pamphlet ' and there is a traubl - that the color which the designer, meant depend'^ on intensity with 

*ror does not come out at all. In the case of the goods pamph.et which made the coior the subject, especia.ly ZZT^use 

0006] Then, this invention aims at offering the equipment which amends the coloring property of display each accordina to 
•redetermined criteria, with avoiding the inequality of color recognition, of a content producer and uleVs "° 

na e a a e n d^ S Tr 9 ^ regeneratiVe Circuit where '"^ntion concerning Claim 1 reproduces a chrominance signal from 

So^ 

gnal on a pixel unit, and at least three specific p IX els of said color display circles. Or the reference signal generating circuit 
2h H 9 HtT the : eferenCe f C0, ° r Si9nal for every co,or to one specific pixe, with time difference, The photo .e3^ cCl* 
ach hght from th,s specfic pixel into an e.ectrica. signal, and the component ratio arithmetic circuit which ca^atesThe 

e m a T n T 10 ° f ^ Chr ° minanCe Si9nal SVery ,ight ' R h3S the am ° Unt "■■"■Bo circuit of mJ^Z^ZL*. 

^ o^n; r ts for every t accordin9 to the difference ° f the comp ° nent ratio <™ * ^sss, 

ven to ' h ? C °T ° ° f Said Chr ° minance "to"". »nd is characterized by amending the chromLce £na. 

0081 The ' ? y referenCe C °' 0r Si9nal USinS the am ° Unt ° f amendments for said every colo 

ferenl ^ ^ ^ C ' aim * reprodUCes a Prominence signal from image^ata The 

fe ence color s.gnal for every color incorporated into the color, display section which displays this chrominance sicnal' o a 
xel unit, and at .east three specific pixels of said color display circles with said image dafc is 9iV eToZ r7eZZ%Z 
aerating circuit wh.ch gives the reference color signal for every color to one specific pixel with time ^mJent rueZT 

,n ^ztz:xr\T t specific pixei into an e,ectricai signai - and the 

£h ,? t °°T r f°° f *e chrominance "tonal for every light, .t has the amount arithmetic circuit of amendments 
,ch ca.cu.a es the amount of amendments for every co.or according to the difference of the component ratio S the 
mponent ratio arithmetic circuit, and the component ratio of said chrominance signa. and is chaLT^T-^ T 
rominance signa, given to said co.or display section and said reference co.or signal usin^ ^Z^^^L 

teteZZZlT^ TT 9 iS P T rmSd " thiS inVent, '° n S ° th3t * may fo,,OW in ^ps ^ opener* -tie 
eria bJ th h I f °' ^ " ^ C ° mp ° nent ratio is doub,ed with criteria and the standardized 

ena by the side of contents work, even if individual difference and the color error accompanying secular chanqe arTshown in 

Kiees contents work side or s ~ wi " be ~- - - ^j^^zr.rz:: 

10] 

*e for carrying out the invention] The example of this invention is hereafter expiained based on Drawings Drawina 1 is 
wing showing ,one examp.e of the co.or correctipn equipment concerning lh.lLr^..FIn* oon^S'^i ,„ 

fo^CD ROM T ^ T bUted ^ St ° rageS ' SUCh 38 COmm -^- such as the Internet, and WAN LAN or 

c of CD-ROM and th.s V, mainly makes a color a subject (the character, the notation, etc. may be Included) 

VR VG a and VB ZTZ ^T^' ^ VB ° f ^ 9reen - ^ b ' U6 fr ° m Vi " 11 is the «ve circuit to reproduce 

11 the 'case J' H t , T ^ 3 ^ ° f ' lar ° e nUmb6r by matrtx fortT1 accordin 9 to .eve (it is a 

, n the case of a d,g,ta. signa.) co.or, and disp.ay a color picture on a screen, for exampie, it is a co.or .iquic Ustafpane. 
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2a-2c is three specific pixels (specific pixel) of the color liquid crystal panel 2. These three pixel 2a-2c is the pixels of the part 
which does not have effect in a display, for example, can use the pixel of the black matrix part of a liquid crystal panel. In three 
pixel 2a-2c, via the regenerative circuit 1, the reference signal RR for every color from the reference color signal generating 
circuit 3, RG and RB Each light 2a' from three pixel 2a-2c - 2c' are received by being given by the photo sensor 4 appropriately 
attached so that outdoor daylight might be intercepted, and they are the euphotic signals SR, SG, and SB of every each light 2a 
- 2c'. It is outputted by carrying out. 

i [0012] 5 is a component ratio arithmetic circuit. This component ratio arithmetic circuit 5 is the euphotic signals SR, SG, and SB 
from the photo sensor 4. A component ratio (for example, SR:SG:SB) is calculated, the result of an operation is sent to the 
amount arithmetic circuit 6 of amendments, and it is this amount arithmetic circuit 6 of amendments. The amounts HR, HG, and 

; HB of amendments for every color are compared with the criteria component ratio (for example, RR:RG:RB) from the reference 

I color generation circuit 3, and corresponding to the difference of two component ratios It asks. And the above-mentioned 
regenerative circuits 1 are these amounts HR, HG, and HB of amendments. It is based and they are each chrominance signals 

; VR, VG, and VB of red, green, and blue. The reference color signal RR, RG, and RB Level (in the case of a digital signal, it is a 

j value) is amended. 

i [0013] In such composition, if its attention is paid only to the broken-iine part 1, i.e., the regenerative circuit, and the color liquid 
; crystal panel 2 of drawing 1 , this is the same as the liquid crystal display from the former. In this case, the regenerative circuits 
I 1 are VR according to Vi, VG, and VB. Outputting, the color liquid crystal panels 2 are this VR, VG, and VB. It will display as it is 
: ; not only liquid crystal but all displays - the difference of intensity - that - since the variation in an internal circuitry or a display i; 
j not avoided but there are moreover also secular change, even if there is no signal error of Vi, it will be impossible to reproduce 
I the completely same color as the color in the sending area of Vi in practice. [ but in the case of the usual television broadcasting 
j or the contents which are not so severe as for a color management ] Unless a very big color error arises, not almost alt men 
; notice, but in the case of the goods pamphlet which made the color the subject, it is tended to recognize the color which was 
i mistaken because he was not conscious of the difference in a color, the difference in a color will be noticed only after seeing th< 
| actually delivered goods, and depending on the case, it is regarded as an un-proper advertisement, and its reputation of a firm 
i may be lost. Especially when [ therefore, ] displaying the severe contents (for example, goods pamphlet which made the color 
j the subject) of a-color management Even if it was few color errors, it could not ignore, but the conventional display did not have 
j an allowance to such a color error (since it doubles with liking of a user, it is a hue and chromaticity adjustment volume and the> 
i cannot be used for amendment of a color error), and was unsuitable for the above-mentioned application. 
| [0014] So, at this example, they are the reference color signal RR, RG, and RB. Give specific pixel 2a-2c and it is made to color 
i Signals SR, SG, and SB according to the coloring quantity of light The photo sensor 4 generates. These light-receiving SR, SG, 
| and SB The amounts HR, HG, and HB of amendments for every color which calculates a component ratio in the component 
ratio arithmetic circuit 5, and is equivalent to a difference with a criteria component ratio Status signals VR, VG, and VB which 
calculate in the amount arithmetic circuit 6 of amendments, and are given to the color liquid crystal panel 2 It has amended. 
I [0015] If the color error of the color liquid crystal panel 2 is now considered to be zero, the component ratio (for example, 
| SR:SG:SB) calculated by the component ratio arithmetic circuit 5 must be in agreement with the component ratio (for example, 
I RR:RG:RB) of a reference color signal. Therefore, the amount H, R HG, and HB of amendments in this case It is "1" or an 
| infinite value near "1". The regenerative circuits 1 are VR according to Vi, VG, and VB. Outputting by no amending (except for 
I the gamma correction of liquid crystal), the color liquid crystal panels 2 are this VR, VG, and VB. It will display as it is. 
i [0016] On the other hand, when the color errors of the color liquid crystal panel 2 are considered to be "predetermined values" 
| other than zero, the difference which is equivalent to a said place constant value between the component ratio (for example, 
; SR:SG:SB) calculated by the component ratio arithmetic circuit 5 and the component ratio (for example, RR:RG:RB) of a 
reference color signal will arise. Therefore, the amounts HR, HG, and HB of amendments in this case It becomes the value 
(values other than "1") which packs the difference of two ratios. The regenerative circuits 1 are these amounts HR and HG of 
amendments, and HB. It uses and they are VR, VG, and VB. Amending, the color liquid crystal panels 2 are VR after 
amendment, VG, and VB. Since it will display, the color error of the color liquid crystal panel 2 is corrected. 
; [0017] In addition, the regenerative circuits 1 are the amounts HR, HG, and HB of amendments. It uses and they are the 
reference color signal RR, RG, and RB. In order to amend, What is necessary is just to perform this amendment processing 
(three quantity of light detection of pixel 2a-2c, a ratio operation, the amount operation of amendments, and amendment in the 
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regenerative circuit 1) once, unless a new color error arises in the color liquid crystal panel 2. Here, they are the reference color 
signal RR, RG, and RB. The component ratio (criteria component ratio) is important. It is because amendment processing is 
performed so that it may follow in footsteps of this component ratio. Although a criteria component ratio may be doubled with the 
criteria by the side of contents work, it is desirable to double with the criteria (for example, component ratio deduced from color 
charts, such as the Ostwaid color solid and a Munsell color solid) standardized in respect of universality. 
[0018] In addition, at this example, they are the reference color signal RR, RG, and RB. Although the criteria component ratio 
was given to the interior of a display, it does not restrict to this. It may transmit together with contents or you may store in a 
storage together with contents. Moreover, in this example, although the reference color signal (RR, RG, and RB) for every color 
is given to three pixel 2a-2c, it does not restrict to this. For example, you may give the reference color signal (for example, order 
of RR ->RG ->RB) for every color to one pixel with time difference. In this case, the photo sensor 4 follows in order of a 
-eference color signal, and are the euphotic signals SR and SG for every color, and SB. Naturally it generates. 
;0019] 

[Effect of the Invention] Since according to this invention amendment processing is performed so that it may follow in footsteps 
of the component ratio (criteria component ratio) of a reference color signal If this criteria component ratio is doubled with criteria 
and the standardized criteria by the side of contents work Even if individual difference and the color error accompanying secular 
change are shown in a display, the color as the contents work side or specification can be displayed, and the exceptional 
sffectiveness which is not in the conventional technology that the inequality of color recognition of a maker and users is 
avoidable is acquired. 
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(«it«. R B : Ro : R. ) i-Scr-Sttr-CftS. 
Wfca*o"r. C©«^©1«iESH. ! H E , Hi » 

"1" X«E0 5:< "1" ttj&t^ffi-C*^ SiHSSl 
30 ttV i tcjSCfcV. . V s . V. *^liiE (jffiS©rffl 
iE«^<) *9-«Jl-»"<*;i/2«C©V. . 

Vo . V. i^(Dt Sm^-TZ C £(C^^ 0 

[0016] — IS. *?-jKJk''t*;l'2©eM2&-tfa 
£W© "m^ffl" t *it 2> 4 . ^JtS^lElSS 5 iC J: o 
T*»StitoiS»fl: (WLtt. S R : So : S. ) t, 
ffl»&«-9©JflS»ifc («iL-tf. R. : R e : R. ) 4© 

m«cia»fj£roc«S"S-sifa&s£c*e&K:tta. 

oT, C©«^©«iE«H, , Ho , H B «--3>©lt© 

( "i" vm<om 4^0. w^u 

40 3S 1 KCCffliEfiH,,. H c . H. tll>TV, . 

Vo . V. ^rffliEL. *9-«*^*^2BHUE«©V 

« , v, . v. taitsciKfts*^. xv-mn, 
a, 2 ©esub&ittjE 

[0017] &*. H*[5J!B 1 itmsEMHt . H, . H 

. *fflir»r»»efi-9R. . Ro . r. i>miE-rztc 
ma** a 2 tcmit & t; ft 1 > r 

0 , *«E*Ea (Ho©iB^ 2 a - 2 c ©^fi^ 
JB. ibS?H#. fflJESjS^^S^HSSlfcfcWSfii 
IE) tt— af1¥*«J:l>. CCC. »»fe<l-^R» . 
50 Ro . R. ©fiX^tb («iifiS^-J:b) BfiS-rfts. c© 



(4) 



[0018] *HS6^t?«. £gt&@#R. . R 

CtttcRB6frl>. n>^>'>i— ^{SMbfcO 3>-r 

09r «. =oCDB0g 2 a ~ 2 c (C#fe C £ ©^Sfe<t# 10 
(R. . R 0 . R. ) £#*.T<r>&:0S. CfttC|SKe>& 

t£fe<l# (mtf. R« — R. -»R. ©«) *-^itrfe 

oTSfeCi©g^f^S,. S s . S. 

[0019] 

(ISWsSfl'Jt) «c»IS«-*J:5(c«iE«HI**tfbnS© 
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6 

m 1 ] -**«©«3Miwaa'r*a. 

[^#©S4BJ] 
H» . H c . H. :MIEJt 

r» . r« . r. : mm&m^ 

S, . S s . S. : 

V i : Bilfc-r- £ 

v R . v s . v. : mnn 

1 : SSSSS 

2 : #9HUfr"*Jl' (#7-gUSSB) 

2 a ~ 2 c : EoOIi (1$£Hi5R) 
2a' -2c' : 

3 : 3S»gfI-^fe*@tt 

4 : §3fe-fe>l7- 

5 : jffi&JtiRMB 

6 : ffiiE&mn®® 



1 ] 



(?r:S«:Sb) 
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